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ABSTRACT 

PURPOSE: To lower a threshold voltage by forming a gate insulating film 
with a laminated material of a thin film silicon nitride compound and 
silicon oxide compound laminated adjacent to a silicon semiconductor layer. 
CONSTITUTION: A silicon nitride compound 22 is formed adjacent to a 
poly silicon semiconductor layer 3, while a silicon oxide compound 21 not 
adjacent thereto. The silicon dangling bond at the surface of silicon 
semiconductor layer 3 is saturated by hydrogen atoms of the silicon nitride 
compound 22 adjacent to the polysilicon semiconductor layer 3. Thereby a 
threshold voltage is lowered and an interface level between silicon nitride 
compound 22 can be lowered. 



(19)B*S»S*fr ( J P) 



«» & m & wt ik & 



4#P1¥4- 221854 

(43)iigBB ¥55 4 <P (1992) 8 fU2B 



(51)Int.Cl.» lagija^ ffWSIlS** F I ttffi&7K@fJr 

H 0 1 L 29/784 

21/314 M 8518- 4M 

9056 - 4M H0 1L 29/ 78 311 G 



(21)tH«#*l *#K¥2-412758 


(71)ttJBA 


000005496 












(22)HJI£B ¥^2 ^(1990)12^ 21 B 




StDjtff* E*SHT S3f 5^ 






(72)f€9l# 










1$3SJII«li8;g«7tj*»2274SJft 














<72)fg9m 


JEffi g« 








W»3£Jl|KM8;g*m*»2274#ifi 














(72)%^# 










» (f?*»2274*SS 














(74)«SA 


#js± t»*r »* W2«) 





(54) i^tsco^^] isia^sjittsa 



(57) [g*)J 

[«BEJ d?«J >>J3>*3»1 (3) ty-Mi 
(G) COBJtC. fl®<Oa{fc->'J 3>*fc-&«J (2 2) OT** 
H*«i:Sfl;'>'j3>fl:e«J (2 1) 3 




—329— 



2 

& it u ±12 -> ' j zi > *m» m ic **rai u x mm s n 

&»R<D»*fc>''J:J>fl:Si»£. r^>a(tf>U3>ft^ 

[58^<7>#)fflfcSft9l] 
[0 0 0 1 ] 

ffi^BW«i:« ft LtujW*»*K 10)SACHT5 

tO 0 0 2] 

[«e*cots^i ccD«©»R*w*MfcOTtt* 02 

9^03 0 tC^T^-ptCtf^XSte (a) 
x^tg (a) CG) <h. ^co 

y-hSIS (G) ^SUtsy-hMSK (b) fc, r 
roy-MftjWB (b) ±Kl^£ttfSt£»£LTf£fflT 

&m (o ^i^^ssic^^nfcy-xms (s> • h 

— m t^MO SS!a*9R N^>>?X3^ @31 
-S3 2 IH^-T £3 tCtf^XSS <a) <h> C<D^77, 

g*s (a) jtcRit e»n^»m6D^u >*m&m 

(c) -<7>i>»;rr>¥3*#® (c) cnm&mzmm 

stitv-^ti (s) - HK>«a (d> y- 

HifiaR (b) ^ly'J3>^*B (c) ±*zR*t 

bn^y-hss (G) t-c-tosEM&RjEfc-r* fx 

[0 0 0 3] fit, m^MOSSC0P|RK^>>fX 

^iz^^-cu, Jbtev-xms cs> • hh>m 

(D) WiCHUOmiE (Vo) £EPftlU J^O. ^r — 
h^ffi (G) \zmm<DY— bMBE. (V c ) *^TJ[JDT^- 
fC->U3>*t#i (c) IZ^Y >*^*«»*Sft. 
h ^> v?X ^iJONttSfetttoT K K (Id) 
A<SEn-&— y-hfE (Vc) SrTtf T TL*^tt 
SEV-bJ UTt--T^<i:±iS->U3>^3^a (c) K 

[0 0 0 4] tz^t, COMO«R¥*#8li:«V 



(2) »R¥4-2 2 1 8 5 4 

2) * 

Tjtsa^'j zi>^«*a (c> i;:«M*i,TRw-&*i*y 

-M6»R (b) tt. SffitCJ5fcR^n/i->'J3> 

«w&&*fcfflsicT#j$sn*:s i o 2 Rfccto**E££ 

[0 0 0 5] L.*>U C^^Kftffi^CcfcO S i O 3 R<0 
Y- h*M»R£JB«T**^ i6fttt»«d« 1 0 0 0X1 

nfciMb'>'j 3>it^«r«>y — hia»R**fl:£/"0 3> 

ffl^ft»ECVD«. XSCVD&*CJ:r)&R3n& 

*«wnt«)ftR-c*«)ft:*w«ia3Ws [OtN,<D«3a 
a? <t*y-nB*Rtt* SiH, <->^» #x 

^ x v c v d £ c <t o j£R snfc«»»e»tt©KR-c. 

[0 0 0 7] 

lei 0 y- MBlWftMA Lfc»d, jeREfK^W*** 

[0 0 0 8] _fcfegffc->u 3>ffc^^ <S i Mi 

H,) Ty-HB»R««BRUfc«^ *>U3>*«* 

[0 0 0 9] 

EEi»<magK:Xfl:URt^i«R¥R«RR«ii«r«c& 

[ooio] -rtet>*>mswn. ^»iis«i. zc7>s 
i» «»cttti-6njsttJi*«a-r4SPR«>yU3>*3»#JB 



—330— 



3 

[oo i U =.<7)«i:-5ttSffiW¥S:fcl3^x, ±E->'J 
3>¥ss#iIic«»UTfflitt<=>n. A>-3. S iNiH.ro 

[0 0 1 2] Sft:i/'j3>fk&«!*««'r5ila 
^^£L-T«, S1H< (>5'» WiNHj <T>^ 

5>WCfASi:Hi (->'-> 7 » ^fXco^ffl^sjfiB 

[0 0 13] ±^U/t«tofcra3Sfl:-> , J3>fl; 
<s i NiH]) tt*ro/uw*fic rh^-y^m^j 

*«*V»fc*. -ero^^nlflE^tSD. 5 0A~ 

2 o o Am&<nmmzts&.-?zzti!)<mi£is^. 

[0 0 14] fo. Hlb^'J 

*lfc*§^0>^) — 5*— h (fifO) U y'J3>* 

(0 0 15] -yj. gf^t->'J3>fb^«5C»glL.T«S 
Sft.'iO, S i O. N, XttS I O. ©aaSCTf^Sft 

A<iAT««tt. «EECVDi**>#JECVDi£. Jfctf. 
±ECVDftEl»©^/Vyi"J >yft»«SOSJt«ft*« 
SfflT^*. M. Sfty'JaXK&ttiSfty'JaXt 

[o 0 l 6] Kfl:->«Ja>fl:-&«i*«firt"SiB& 
^fXiLTii. flE*R«. SiH, 2fX<tO, 

HBfflTfTSte. ±3eB6JR^XC&K.T-«fl:0?* (CO 
«*.TS i C I i («ffc>"J 3» i/7^Si2H8 

<>?->-7» ^x<7>afflt>^iteT*s. s i (o 



(3) »Rl¥4- 2 2 1 8 5 4 

(3) 4 

C:Hs) <!$n*m**i<'->7>*!X&<*<OmR*>°11& 
ft. »ft->'J 3 >{t&«I«0KJ?fi. .k8ESft-> 
•J 3>ftfr*fl!>KJ»fcfe#«l'T5 0 0 A~2 0 0 OA 

[0 0 17] JtERfc^'J ZJ >{tS®te*:<D tMV 

t7*K TS^-yT'tp&J rt«iKtHfc*. CK&gtflSv-'JD 

ro s^?as75««.-5. 

[ooi8] zto&mto%.miz&i,->x±&i&m& 

[0 0 19] 

->'J 3>^ajt«:B«cWt8L.TltS3nfc5»©ro 
20 3ft: v 'J 3 'Otitis') 3 Xfc^^jKWHS 

LTftiSntSfty'J 3 yffiMfcOMIfliCJiQM' 
663*1X43 0, JtfB->'J 3 >¥*«Ht=Stt:5' , J 3 >ft 

50 7j> t0>/-VUi7'PtZ IT h ^ -y -y*f^&J ^^Sffcy'J^ 

[0 0 2 0] 

40 [00 2 11 HJSW 
i?y;^icafflUft. ! bWT*a. 

[00 2 23 Tt&t>-£>. cro»K«)MOSh7y^Xi' 
tt. m 1 ~a2»c^T<fc ^tc^^^SK (1) £• w» 
^ 7 Xi« (1) iitClfttt^nTa. W. Mo«Oifttt 

A^Hc-c^sEsnfcsa iooo A©y- has 
(o ccoy-ha« (g> *«auy-K*e»« 

7j &«ri£^-SJ?* 1 0 0 0 AroKftSi'U 3 >it&Vl 
(SIO.N,) (2 1) t. r©Sfty'J3Xt&a 

50 (2 i) jLizmfeLTEUfzny- hwwofe?- * 



—331— 



$ 

&mtf.-rz>mtz s o Aos-ft^u n xt&m <s \ n. 

H,) (2 2) c^Sftf^'J n>ik&®[ (2 2) _k 
fC«g£nfcJPS 2 0 0 0A(O*'Jy'j3>*«»I 
(3) <£. CO^'J ->'jrj >^5»*B (3) ±oy- h 

ma (g> {r*t^-r^gs{t(ris^^nj?^ 3 0 0 0 acd 

S iO:t:TlE£3nfeftai (4) -LjEtfUv-U 

d>¥»#h o) cD^w^Ktt^njy^ 1 0 0 Aco 
m (5) cco^-- ^ y^^*^0£JB <5) ^^ru± 

gStfUv-y zr>¥3*f*S (3) «c^^nJ1^8 0 0 0 
AcDA UwTJf5J«$n^:V — XSS (S) • HU-f >« 

a <d) t-c^<o^sffl^«sfc^nr^^*>(D-c*^o 

[0 0 2 3] -tLT, ^(^MOSS7>vX^IIi3Ut 
#»JyU3>*»#8 (3) \zMit*>Vn>{t&m 

(2 2) ^««L«fk;^U3>fb^«y (2 1) &m&m 

*^**«J->U3>*»f>JB (3) C»*T*»KS'«J 
n>fb&«y C2 2) O;k*IiS^{ci;0'>'J3>*-3>^S 
(3) *®coi>»jn> • 5<>^U>y#>K*«BlPan 

*t*->'j3>**M (3) ^y-h^jgiecD-s^ 
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[0 6] IMSWCfiS* 'iBX^/f— Sj MOS 



(6) ^¥4-2 2 1 8 5 4 

(6) 10 

[0 7i m-&mwiz&z> mos 

[08] B— &BfttCtt« iTiSX^W-SIj MQSh7 
[09) B— XftMCffiS IT5S?X*#-£!j MOS 
id [0 10] B— ABMlcR* ra*X*;tf-3S!j MOSh 
[0 11] rjjgx£r#-sj MOSh 

[0i2] B-x&Mett* raex^tf-saji Mosh 
^>-^x^co^xscom9ae^^TxsiJi^0T^ 
£>. 

[01 3] SB— r&X?i3-m MOS h 

[0 14] *-Hlfi»II:i5MOS b7>i?7.9<nmm 
[0i 5] »r^jSHi:i§ r^u-tsu-Mos 

>vX*tf>BBH"C**. 

[01 6] B— BBfflKR* r^P-^-Sj MOS 

>>?x^^saisxgco^ las^rigis^T* 
[017] bzibbwkw* t7\s-±mi mos 

[01 8] &—nmm\z&z> r-ju—rmi mos 

>yX^(D8i5II(D» 3S§*^-rxgltt^0-Cft 

[019] m^^^^i^^^ Tzfu—rmi Mosh7 
^x^oBiftx&oB 4ai^tiia^?^ 

[02 0] bx KiK«ii(cffi$ *-fv—t-m\ MOS 
[02 1] *m-nmmz%z> r^u-^-^j mos 

[0 2 2] B=ft&0f<::fll« r^P-^Hj MOS h-7 

>i> # x^oaiax^com 7ae$ : ^'rxssiBB0T:* 
[023] B-sosmcflt* tx?x-mi mos 

5^ [02 4] m=nmmiz&z> rx^^-sji mos 
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(7) 

" (7) 

•5. 

[02 5] SEMMCid rx^tf-gj MOS 
[0 2 6] %E^t:iS S»J MOSF7 

> v x ^ CD a it i g k> m 4 a a s * r x s is w a t? * 

[0 2 7] »H*S6«BH3«S rx^^-l?J MOS 

■5. 

10 2 8] ^H*Jg«»C«S rx^tf-MJ MOSh7 

>^x^tr>aitxe«5s 6ai*^-rxgs»w0T* 

mil 



4-221854 

[02 9J £^MOSS(Dil8K 
5 > S> X * a>«E»SiSM£0T « 4 . 

[03 0] 02 9<0 I X- I XlffiiiT^ii. 

[03 1] «£*<D rx^^-MJ t«iT-SMOSSlcoaf 
K h ^ > ->*X ^ cD«lBS»aa-C * -5. 

[0 321 031COXI-XI S»fffi0-C»-5. 

[gift's] 
g y-hsffi 
s v— x«g 
d Ki^f>ea 

1 ^7X5fi 

3 #yisVzi>#m#m 

2 1 Sf{fc-> U 3 >ft&«J 
2 2 &ft:is>JZl>{t£#J 

[0 91 
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(8) 
(8) 



#M¥4-2 2 1 8 5 4 



[04] [05] 




[0 8] 

[06] 




(9) 

(9) 



«=BB 3 P4-2 2 1 8 5 4 



\ f 



[014] 




mi 7] 



[01 9] 



[02 1] 



M M 1 M 




[02 3] 



mi si 




[S 1 8] 




[0 2 0] 





[0 2 2] 




[0 2 5] 
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(10) 
(10) 



*#M¥4 -2 2 1 8 5 4 
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